Experimental Section
Materials: The following chemicals were purchased commercially from Aldrich and used without further purifications: phenol, 4-chlorophenol, 2,4-dchlorophenol, 2,4,6-trichlrophenol, sodium chlorite, acetic anhydride. Reagent grade solvents, acetonitrile, methanol (Aldrich) were used for the reaction medium; besides, analytical grade potassium phosphate mono basic and potassium phosphate dibasic were used for the buffer solutions. The freshly prepared chlorine dioxide using sodium chlorate (NaClO 2 ) with oxalic acid in the presence of sulfuric acid was employed for the oxidation of substrates.
Physical Measurements: By measuring the absorbance decrease of the substrate by UV-Vis spectroscopy (Perkin-Elmer Lambda 2), the oxidation of phenol and its chlorine substituted phenols was determined. High performance liquid chromatography (HPLC, Varian Model Varian Pro-Star) coupled with a UV detector was employed to analyze the formation of products during the phenol oxidation with ClO 2 . The mixture of solvents (CH 3 CN and CH 3 OH) as mobile phase was used in the HPLC experiment having a C-18 reverse phase column to monitor the formation of intermediates. The formation of intermediates was also studied by Gas Chromatography Mass Spectrometry (GC/MS) (8000 series, Fissions Instruments) having a GC capillary column (Agilent-Scientific DB-5) in which the oxidized products were separated and whose mass spectral fragments were then recorded. C -0.26194100 -1.20855700 0.00002100 C 1.13227000 -1.19715200 0.00009100 C 1.82441900 0.01711300 0.00003200 C 1.11555800 1.22258200 0.00004700 C -0.27640900 1.21538400 0.00006500 C -0.95223300 -0.00183200 0.00001300 H -0.79895100 -2.15289500 -0.00000600 H 1.68291600 -2.13615300 0.00011600 H 1.65969900 2.16354200 0.00003600 H -0.82711100 2.15179900 0.00006400 O 3.18687300 0.08887700 -0.00008300 H 3.58469700 -0.81141200 0.00000700 Cl -2.72271900 -0.01242000 -0.00006700
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